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Energy From Animals
Who'd let.
.
a23-year-old
work with the
world's most
sophisticated
laser system?
Or evaluate primary sensor performances of
multimillion dollar satellites'?
Or manage millions of dollars a year in
defense contracts?
The Air Force, that's who.
If you're a talented, motivated electrical
engineer or plan to be, you don't have to wait to
work with the newest, most sophisticated
technology around.
You can do it now, as an Air Force officer
working as an electrical engineer.
Don't get us wrong. We don't hand it to you
on a silver platter. You have to work for it. Hard.
But if you do, we'll give you all the
responsibility you can handle. And reward you well
for taking it.
You'll get housing, medical and dental care —
and excellent pay that increases as you rise in rank.
Plus there are opportunities to attend graduate
school. If you're qualified and selected, we'll pay
75% of your tuition. Those with special
qualifications can even study full time, at no cost.
So plug into the Air Force. Because when it
comes to technology, the Air Force can help you
achieve great sophistication at a very tender age.
For more information call toll-free
l-800-423-USAF{in California 1-800-232-
USAF). Better yet, send your resume to
HRS/RSAANE, Randolph AFB,TX 78150.
There's no obligation.
AIM HIGH
AIR FORCE
A great place for engineers
7b design and develop today's most
technologically advanced defense products.
General Dynamics requires the talents of many
highly-motivated Engineering and Scientific
graduates.
This year, nearly halfofour 1,500 technical
hires will be in Electrical/Electronic Engineering
and Computer Science — goal-oriented,
high-performance students who will graduate
in the top half of their classes.
Ifyou are one of these top performers,
explore the wide range of opportunities
available in the following technologies:
Aeronautics. Advanced Signal Processing,
Radar Systems, Embedded Software, Lasers and
Electro-optics, Composite Structures, VLSI,
Non-linear Structural Analysis, Robotics and
CAD/CAM.
At General Dynamics, you will work with our
innovative professionals in applying these
technologies toward a wide variety of
aerospace, computer systems, electronics,
shipbuilding and military land vehicle
programs. Plus, you can stay current in your
field and make the most ofyour career
through our corporate-wide training and
lifelong education programs.
Don 't settle for less than state of the art in
your career See your Placement Office for a
campus interview with General Dynamics.
Uiestatx
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Network Teleprophesying Langdon Alger
Telecommunication networks have recently soared in importance
and an understanding of their simplicity makes the reasons
apparent.
Producing Energy From Wastes Jim O'Hagan
Cliff Fedler's University research may lead toward making
Illinois farms energy self-sufficient.
Engineering Family Album Mary- McDowell
A description of the College's many and varied extracurricular
activies which make student life exciting for University
engineering students.
Atomic Weaponry Kin Nakagawa
The development of nuclear weapons over the last decade has
raised many moral and political questions, but the technology
behind the weapons has changed greatly over the last 39 years.
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Letters Tech Teasers
A call for pizza-cutting pizazz
To the editor.
Regarding the tlrst Tech Teaser of
April 1984, I've seen thin-crust pizzas be-
fore, but your pie takes the cake: it's two-
dimensional! I offer some cutting remarks:
consider cutting between the crust and its
covering. Continue with three more care-
fully contrived cuts. Contemptible! But I
count 14.
Dave Fathauer
(A crusty old codger)
Editor's note: AcUially, one should order
deep-dish pizza for an even more interest-
ing answer. Then with only four straight
cuts it can be divided into a total of fif-
teen pieces, as seen below:
1. The Tcchnoiiraph is proud to be-
latedly present the official teaser of the
1 984 Los Angeles Summer Olympic
Games.
In the above configuration, how
many ways can the digits be arranged so
that:
a) No two digits in one circle will
be in one circle
b) No three digits in two linked
circles will be in two linked circles
C) No four digits in three linked
circles will be in three linked circles
d) No five digits in four linked
circles will be in four linked circles.
2. The muscles of the human body
produce sound waves. At what frequency
is this sound?
3. When Noah was letting the anim-
als off of the ark. he instructed them to
go forth and multiply. All of the creatures
willingly agreed until he got to the
snakes.
"We're adders," they protested.
"We can't multiply."
There was a forest nearby. Noah in-
structed them to cut down some trees and
make a table from them. How would this
solve their problem?
4. A space shuttle of the far distant
future makes stops at eight lunar resorts.
How many different tickets must be
printed up to to take care of all one way
journeys, including any stop-overs that
might be requested?
5. Every engineer in a certain group
belongs to at least one of these categories:
those who always wear their calculators
on their belts, those who always wear
pocket protectors, and those whose pants
are invariably three inches too short.
In the group there are 10 engineers
who are never parted from their calcula-
tors, 12 who never have to worry about
pen marks on their pockets, and 13 who
wear Hoods. Now, three engineers carr>'
calculators and wear pocket protectors,
four wear short pants and p(x:ket protec- I
tors, five wear their calculators on short
pants, and two true squids are guilty of all
three offenses. How many non-fashion- J
conscious engineers are there in all?
6. IVIuscle fiber has been classified as
being either fast twitch or slow twitch. In
a chicken, what kind of meat is slow
twitch and what kind is fast twitch?
7. The number 14 (2 x 7) is relative-
ly prime to 45 (3x3x5) because it is
less than 45 and shares no common fac-
tors with it. How many numbers are re-
latively prime to:
a) The number of years for which
the Techwgraph has been in existence?
b) the number 2' x 3' x 5' x 7"?
answers on page 20
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Functional Observationalism
It was one of those days that made
you want to sit down on the sidewalk,
stare out into the horizon, and contem-
late existence. It was during one of those
ast} periods when you are so busy with
classes, problem sets, and exams that one
small accomplishment allows you to feel
the internal warmth of satisfaction. It was
last year, and just the right mixture of
these feelings made me look around while
walking home.
I started to embarass myself. I found
numerous inscriptions, satellite dishes, and
sculptures on buildings; ever)- one of them
camouflaged from me through their inge-
nious placement on the roofs. I found de-
tails in steps that some architect probably
sf)ent hours designing, only to brush by
my feet half a dozen times a day. I saw
trees pass by that I had never seen before.
I was observing.
Considering the fact that people ha\e
been committing the act of noticing since
time began, and that a lot of them have
been able to formulate useful philosophies
and formulas from their observations. I
suppose my observationalism was no big
deal. But it seemed s\Tnbolic to me. Here
I am with some 4800 other engineers, all
of whom are tning to get an education,
but few of us are going about it correcdy.
So what is an education? It is the ex-
pansion of one's knowledge, mind, and
character, it is unique for each individual.
A training program, on the other hand,
simply programs you for some particular
task. The latter is very easy to receive
when one is enrolled in an engineering
curriculum as intense as the ones down
here. The former is something that needs
some special work to obtain.
Time must be taken to think about,
discuss, and perhaps read about philo-
sophies and concepts that aren't necessari-
ly related to one's engineering life. Time
is needed to observe others, to notice
one's siuToundings, and look into your
own psyche. There is quite a bit more to
life than the grades, the degree, the one-
fourtieth of a million dollars a year aver-
age salary, and the future spouse and
family.
The engineers of the 1950"s sought
educations, and they were rewarded by
society . People looked up to the technical
students of America back then as
heroes—the men and women who were
going to bring a better w ay of life through
their work. Today, engineers and scien-
tists are looked at and conceived of as
being hard-core, single-causal individuals.
A big part of this comes from the fact that
today's technical student is more con-
cerned with finishing the training program
than obtaining an education.
It is not all the student's fault,
however. Technology^ is changing faster
this second than it ever has in the past,
and that kind of dynamic activity is diffi-
cult to deal with. Not to mention the fact
that ever>- year the new set of engineers
down here has even higher entrance marks
than the class before it. With both of
these facts licking the engineer's heels,
you can't blame them too much for over-
looking the educational aspects of their
college lives.
Nonetheless, there is no excuse for
passing up chances for personal growth.
You do not only hurt yourself by not
draining life of its opportunities, but you
indirectiy hurt your peers and the rest of
societv' as weU. When it comes time to go
out into the real world, and you don't
have an education and the capability of
observing your present situation, chances
are that you won't understand everyone's
needs—or your own. Your work and your
future will reflect this oversight.
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Illinois Technograph invites letters in response to
its articles and editorials, or any other items of in-
terest to our readership. Articles, photographs,
and other contributions will also be considered.
Letters must be signed, but names will be with-
held upon request.
An Engineer's Responsibility
Another national election is near
—
less than a month away. It may seem like
just another election, but it is probably the
first one held since you became a student
at the University. In that time, you have
gained more independence, resjXDnsibUi-
ties, privileges, and been exposed to more
ideas and people than you had ever con-
templated. These influences have made
you a much different person than you
once were. Different things concern you
and effect your life now.
As an engineering student, you prob-
ably realize that being an engineer means
more than just having skills in math and
scientific application. I assert that it is a
way of thiiiking, and even a way of life.
An engineer's thinking is directed toward
helping create a more efficient and pro-
ductive society'. Since the engineer's pur-
pose is far broader than merely using his
analytical skills to mold societ)', he is also
concerned with other questions and issues,
and ways of addressing them.
In the simple matter of voting in the
November election, an engineer fulfills his
change by choosing the candidate who is
most likely to direct society toward be-
coming more productive, secure, and
stable. Candidates for offices other than
President are equally as important as
candidates for President. Our federal sys-
tem of checks and balances insures that
different branches of government each
hold important components of the deci-
sion-making power.
You can be part of the influence that
effects the decisions of our leaders. You
can and should vote, serve in public ser-
vice positions, and make your leaders
aware of your thoughts and ideas. Re-
member, your job has the same end goal
as our government leaders—to direct our
energies and resources tow ard a better
society. Let your leaders know that we
are all partners in fuMUing this duty.
Joseph G. Lehman
President. Engineering Council
Langdon Alger
A plan (or the Implementation of a hypothetical
lelecommunlcatlons network leaves plenty of
room for Action. However, the linking of distant
cities through telephone lines Is not even close to
being a fantasy.
There is a large probability that at
this moment your name, as well as some
information about you, is running across
the country on telephone lines. This is not
necessarily true because of your immense
popularity, but because telecommunication
network usage is quite high, and constant-
ly growing.
Between 1840 and the late 1960's,
our nation's telecommunications capacity
grew linearly. Since the early 70's, this
capacity has grown in an exponential
manner. Today, banks use telecom-
munication networks to offer services such
as the instant bank tellers that are popping
up everywhere. Airlines, rental and travel
agencies, and large corporations would be
crippled without telecommunications.
Advanced medicine is reaching remote
areas and impoverished communities
through networks.
Suppose the Illinois Tedmograph. in
keeping with this general societal trend,
decided to start its own telecommunica-
tions network, called the Illinois Tedmo-
graph Network (ITNET). Suppose also
that we can watch the growth of this net-
work as time goes on.
In the beginning, the Tedinograph
decides to set up its own word processing
system. Each staff member receives a ter-
minal that connects up to the host, or
main computer. Instead of spending astro-
nomical amounts of money to run coaxial
cables under the streets of Champaign-
Network
Teleprophesying
Layout of the Distributed Hierarchical Network, ITNET
J ITNET Headquarters
-I Local Host
Master Modem Multiplexer
Slave Modem or Concentrator
Source: Langdon Aiger
Urbana to connect each user terminal to
the host, the editors of the Tedmograph
decide to use telephone lines for access.
The telecommunications network is bom.
Copper telephone wires don't change
much over time, but the hardware at each
end of a line is constantly undergoing
evolutions. Questions and choices arise.
The editors have better things to do than
set up this system, so they wisely sign up
a couple of engineers majoring in com-
munications to figure the whole thing out.
The network coordinators decide to
start with a star network, whereby each
terminal has its own separate dial-up tele-
phone line to access the host. The other
choice is a multi-drop configuration,
where one line starts at the host, and con-
nects serially to every one of the terminals
to form a "ring network." The problem
with this seuip is that the terminals aren't
used all the time, so the host would con-
stantly be polling ever>' terminal in the
system, and receiving null transmissions
from most of them. This is a waste of
money, and it slows the response time of
the entire system.
The next step is made within a year.
The ITNET applications have grown, and
research files, a past story file, and
numerous other applications are currently
accessible. Requests from Rantoul and
Pesotum to use the Technograph system
arrive. Since these areas are much farther
away from the host, modems become a
necessity to modulate the digital computer
transmissions into analog equivalents that
the telephone lines can handle without
loss of readability. The coordinators set
up every user with a modem.
To save cost, two changes are made,
one being the upgrading of the user ter-
minals to "intelligent" terminals. Before
the upgrade, the information being re-
ceived or sent was relayed one page at a
time, whereas now the terminals have
memory and screen editing capabilities. A
user can receive a block of data, do with
it whatever is necessary, and only send
new or altered information back to the
host. The second change is adding a con-
centrator to the network.
This concentrator squeezes informa-
tion from all the terminals onto one line
from the host. The host-to-concentrator
phone line is full-duplex (or duplex),
meaning the host can transmit and receive
data simultaneously on the same line. The
individual lines to each terminal are half-
duplex lines; they can only transmit or re- ^^
ceive in one direction at a time. The con- ^^
centrator is buffered, due to the fact that ^^
both the full-duplex and half-duplex lines
are run at the same speed. If more than ^^
one terminal tries to access the host at the ^A
same time, the concentrator must store
one terminars data while it passes the
ther's onto the duplex line. For now this
system is perfectly usable.
After another block of time, ITNET
ows some more. It starts to spread to
ar away areas like Chicago, Springfield,
and other larger cities. The concentrator is
beginning to lose its efficiency; during
peak times too much data is transmitted to
or from the host, and the memory in the
concentrator is too small to handle it all.
Users of the system begin to complain ab-
out dial-up problems, because the access
number is often busy. The coordinators
find a solution through a hybrid network
with dedicated digital lines.
The private, or dedicated, line be-
comes almost necessitous with increased
distance from the host, because switched
lines are so noisy. Private lines are always
connected between two fixed points, and
only become cost effective with heavy us-
age. The dedicated line can be con-
ditioned, unlike the switched line, which
cleans up the signals being received at
either end. Digital carriers are used be-
cause the transmissions on these lines are
intended only for computer-to-computer
connections, and regenerative repeaters
make the transmissions very clean.
Hybrid networks utilize several diffe-
rent kinds of telecommunication archi-
tecture, and the Technograph network
coordinators decide to install an expanded
concentrator with multi-drop lines. This
setup requires a much faster duplex line
between the concentrator and the host, as
there is much more information being sent
to the mainframe. The multi-drop con-
figuration means that each line running
from the concentrator out to the users now
runs data to more than one terminal.
Pesotum has five users of the net-
work, so each terminal has a regular
speed half-duplex line to a Pesotum base
station. At this station, all five lines are
connected to one line controller. This de-
vice decides which terminal gets to access
the phone line to the host. The host line is
#
full duplex running at the same speed as
each of the 5 terminal lines, and it con-
nects to the concentrator in Urbana. Every
one of the duplex lines, including the
Pesotum one and several running to Chi-
cago, are concentrated into one high-speed
line at the host.
Eventually, the news of the capabili-
ties and usefulness of ITNET has spread,
and all kinds of places want to tie into it.
Graphics start finding their way into the
system, and since such high-resolution in-
formation tends to require a wide spread
of frequencies to accurately transmit their
information, the line bandwidths must in-
crease. Luckily, the vendor of the lines
has already been using fiber optic cables,
which have huge bandwidths.
To handle the traffic, the network
coordinators implement a time-division
multiplexing system. Multiplexers, or
mux's, convert one line into several by
sampling the slower lines very quickly,
and sending each sample of information
down the fast line. The only difference
from the previous setup is that the con-
centrator is replaced by a high-speed mul-
tiplexer, and the line controllers in each
city are either left alone or replaced by
smaller multiplexers.
More cities, like Minneapolis, Hous-
ton, decide to tie into the system. The
host computer has now completely out-
grown the office in 302 Engineering Hall,
so it is expanded and moved to a building
on Green Street. The coordinators are
flooded with tie-in requests, and decide
that within a year the host's single high
speed line running to the main mux will
have too small of a capacity.
Always looking for solutions, the en-
gineers initiate a hierarchical network.
This is almost the height of moderniza-
tion. Now there are many high-speed lines
running from the mainframe host. Each
line is connected to a master modem,
which runs high speed, suppose 9600 bits
per second (bps), to each major city that
has access to the system. In these cities,
there are slave modems which drop trans-
missions down to four 2400 bps lines. Off
each of these lines the individual terminals
can be run via smaller multiplexers or
concentrators. Thus one line running to
Chicago can be dropped down to many
locations in the city, suburbs, and other
neighborhoods. The progressive dropping
in speed and volume from the host down
to the users is the reason for calling this a
hierarchical network.
So what if a San Francisco user
wants to send a notice to a location in San
Jose? The two cities are so close, it seems
silly to run a message all the way back to
Urbana, and route it through the host and
back over to California again. Thus a dis-
tributed system is bom.
The distributed system is not unlike a
heirarchial system, except each node con-
necting to the host is now also a host.
That is, the main frame host on Green St.
connects via high-speed lines to several
giant cities, like Chicago and San Francis-
co. At these sites, another computer ex-
ists. This computer, the secondary host,
breaks its master host line into nodes,
then those nodes multiplex into individual
terminal lines or controller lines. Thus at
each city is a host, so transmissions need
not be routed all the way back to the
mainframe whenever information is
needed.
The telecommunications science is
one that is purely dynamic. With the
changing technology, ITNET follows with
constant upgrades. Before long, other
countries want to tie in to the system, and
submarine cables and satellite transmis-
sions become a necessity. These mediums
of transmission are notoriously slow and
noisy, but the Technograph network coor-
dinators are confident that these problems
will be combatted soon with more
changes. ITNET's future looks bright, as
telecommunications rises as one of the
most major and important fields to socie-
ty's wellbeing. I
Jim O'Hagan Producing Energy from
Wastes
University research
student Clltf Fedler Is
examining the
possibilities for
converting animal
wastes to energy. This
research, successfully
applied on the
University's South
farms, Is a vital step
toward making
America's farmers
totally self-sufficient.
Recent economic trends, including
rising fuel prices, falling demand for
American commodities, and the
worldwide recession have been
particularly hard felt on American farms.
But research now being done at the
University could allow farmers to lower
their energy prices and increase their food
production at a minimal cost by producing
fuel from animal wastes.
This method, now being studied by
Agriculnjxal Engineering Professor Donald
L. Day and researched by Cliff Fedler,
concentrates on breaking down animal
wastes into methane gas which can be
used as fuel. Although similar processes
have been used in municipal systems for
several years, the large capital costs,
handling problems, and chemical
differences found on the farm have
produced difficulties in adapting this
technology. "We know there is energy in
wastes, and we try to take advantage of
it," explained Fedler, a graduate student
in his fourth year at the University.
Fedler's research is currently
financed by the Dlinois Department of
Energy and Natural Resources and the
Illinois Agricultural Experimant Station,
as well as the Departments of Agricultrual
Engineering and Animal Science for the
Source: Cliff Fedler
University in order to develop a
self-sufficient farm of which the anaerobic
digester would be an integral part.
Such a digester, now operating on
the University's Swine Research Farm, is
composed of a large cylindrical steel tank
divided into 4 compartments by 1 2-inch
thick concrete walls. Polyurethane
insulation and a rubber lining coat the
tank to guard against corrosion and heat
loss. Finally, the system is buried in the
ground to provide additional insulation.
Before the manure can be used, it
must first be collected from the bam. "I
feel the best way is a scraper system,"
explained Fedler. "A large scraper is used
to scrape the wastes to a central sump
from which it is pumped to the reactor.
Running with 8 to 10 percent solids is a
good loading rate." On some farms a
fluid system is used to wash out the
bams, but much of the volatile material
will dissolve in water, thus reducing the
yield of methane. "They've pretty much
eliminated pumping problems with new
equipment," explained Fedler.
In this system, sludge is pumped
from the hog bam to a processing tank
after passing through a classifier to
remove grit and scum. The manure is
diluted to 10 percent solids, then heated to
operation temperatures with a heat
exchanger because the digester must be
kept warm to allow bacteria to thrive.
These anaerobic bacteria then live off the
wastes producing a mixture of methane
gas and carbon dioxide, called biogas, as
a by-product.
Upon reaching the correct
temperature, the slurry is agitated and
transferred into the reactor tank where it is
digested by the bacteria to give off
biogas. "We don't let it sit, we do mix
it," explained Fedler. "If you don't
agitate it, the solid settles. By keeping it
suspended it gives the bacteria more
access to the wastes." The amount of
volatile material removed can be increased
in this way, while the solid waste
remaining can be decreased by 50
percent. "It's a big misconception that all
the wastes you put in are changed to fuel.
Actually, the volume of the solids is
essentially the same." he explained.
Thus, any reduction in the amount of
solid remaining is a significant benefit.
Biogas given off in the reactor is
drawn off, then circulated back through
the tanks to provide agitaiton. After the
slurry has been fermented for about 2
weeks, it is transferred to a sludge storage
tank where it is agitated further, but not
heated. This allows for maximum
production of methane. Finally, the
processed sludge is removed, and can be
used as fertilizer. "The waste you put into
and the waste you take out has essentially
the same fertilizer potential," Fedler said.
Meanwhile, the biogas is collected at
the top of the reactor and sludge storage
container and sent through a processing
system where a scrubber system removes
the carbon-dioxide and hydrogen sulfide.
By the time it reaches the storage tanks
the gas is 95 percent pure methane and
can be used to operate gas engines.
Although the process itself is
straightforward, certain difficulties exist as
well. Animal wastes are corrosive to
metal, meaning that all containers must be
glass-lined or plastic. Less, however, is
known about the effect which antibiotics
have on the system, and this is where
Fedler has chosen to direct his research.
Fedler originally became involved
with the method as a junior at Iowa State
University, where he earned a B.S.
degree in structures and environment, as
well as two Masters degrees. He now
spends 7 days a week studying problems
with the system, while also taking classes
dealing with related areas such as
hydrology or water and soil management.
The difficulty with antibiotics is that
they can still be detected in the manure
from the animals, and result in hindering
methane production because of their
adverse effects on the bacteria. "When I
was at Iowa State, I'd be running an
experiment, everything would be going
fine, then bang! Methane production
would just stop," Fedler recalled.
Realizing the field was wide open
for research, Fedler began studying the
effect of antibiotics and found it held a
major impact on methane production.
"On a typical farm, if all the animals
were fed just one drug. I figure the level
coming out in the wastes would be
inhibitory," said Fedler. Thus, it is a
severe difficulty on farms where
antibiotics are vital to keeping animals
free from disease. "Farmers today feed
their animals anti-biotics every day," he
explained. "So I mainly work on
antibiotics and see what effects they have
on anaerobic digestion."
Fedler" s reseach at the Agricultural
Engineering Building is carefully
monitored at steady state conditions to
remove variables such as temperature and
flow rates from the analysis. Because the
effects of such variables are not yet
understood, this makes it possible to
obtain reliable data, but creates handling
difficulties as well. Four reactors are used
to prepare the wastes for analysis. "In
order to run the test at a steady state
#
condition, I need to bring the material up
to the steady state temperature," he
explained. "Two reactors are used to feed
the system, while the other two are
getting ready for the next experiment."
Temperature control is also achieved by
running the entire experiment in a
constant 35 degrees Celsius room. "It's
critical that temperature be constant
because in building the system there are
so many unanswered questions," said
Fedler. "This eliminates temperature
fluctuations as a problem." A constant
percentage loading rate for all the
digesters is also used. "We have a
completely enclosed tank where we draw
off the gas. put it through a scrubber,
then put it into a storage tank," Fedler
added. The tank is enclosed because even
a 10 percent mix of methane in air is
highly explosive.
Although current research is impor-
tant to the long-term prospects of anaero-
bic digestion, the outlook is already quite
positive. "The University system stores
two days' producton," said Fedler. "The
methane is used to run a generator for
electricity during peak use times. With
two days production, we can use the extra
day as a buffer or a standby system
should the power be cut off.
'
' Because of
the low efficiency of electric engines
however, the system is suited even better
to dairy systems where hot water is
needed and can be produced directly from
the methane flame. Presently 10 hours per
day of electrical needs on the South farms
are met with waste-produced energy, and
a non-research farm using less electricity
could expect to do even better. "On a
typical farm very little electricity is
needed. This system could be used to
supply electricity for other parts of the
farm such as the house," Fedler said.
"There is definitely great interest by
farmers in utilizing a product into fuel and
fertilizer while achieving poOution con-
trol," said Day. In fact, several large
farms are now experimenting with sys-
tems of their own. The University diges-
ter has especially been found to be not
only productive but also environmentally
sound. "We went through the EPA for
our gas processing unit which the EPA
says has to be regulated, but after a good
amount of work, they've exempted us,"
said Fedler.
Like any equipment, the anaerobic
digester must be manageable before it is
marketed. Explained Fedler, "It's not a
difficult system, but you have to have a
knowledge of what to look for to detect
problems," as well as knowing how to
correct them. "You don't need expensive
equipment to detect problems, but you do
have to monitor it," he explained. "If a
farmer wants to reduce the number of
animals or increase the number of animals
on his farm, he must also know what to
do to the energy system," he added.
The major obstacle is still economic
however. "It requires expensive equip-
ment," said Day. "It's not so well known
when this will be widely accepted." As
the technology improves, costs should
fall. Said Fedler. "I'd like to show a 10
year payback period, or less. . .perhaps as
low as 2 to 2 Vi years." Another solution
would involve cooperatives. "A complete
system requires about $150,000 in capital
costs," said Fedler. "You can't convince
one farmer to put out that kind of capital.
I'd like to see community digesters,
where you'd locate a digester on a central
farm, pump from one or two farms, and
haul wastes from the others."
For now, the system is another step
toward a completely self-sufficient farm.
"The potential is enormous. I look for a
totally closed system where you use gas
to produce electricity, use wastes for ferti-
lizer, use carbon dioxide in greenhouses,"
said Fedler. "I think people should look
at that as a method to make a farm energy
self-sufficient."
Air Rendezvous
Aerial acrobatics, vintage aircraft,
military aircraft, and a special perform-
ance by the Air Force Thunderbirds were
among the events featured at the second
annual Springfield Air Rendezvous. Held
in September at the Capital Airport in
Springfield, Illinois, the event is a charity
fund raiser which attracts thousands of
visitors from the state and midwest
.
Below: The Thunderbirds fly by the
crowd in their sleek F-I6"s. Right: Duane
Cole, stunt pilot and v. iiiL' -walker, hangs
from a monoplane in an aerial stunt. Top
right: Visitors to the show tour through a
C5-A, the largest production jet transport.
Below right: Describing the interior of a
C-130A transport is Wayne Hegele, one
of the crew members, (photos by Kris
Lud'mf>toni
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Classes and homework are Important parts of
an engineering education, but they're not the
whole picture. Meeting people In the same major,
learning about current research, and making
contacts are valuable experiences (or the future.
The College of Engineering sponsors a number of
organizations and professional societies that help
students meet these goals.
American Academy of Mechanics
(AAM)
Persons interested in all aspects of
engineering mechanics will find this club
beneficial. In addition to learning about
their future profession by hearing speakers
at the monthly meetings, club members
also participate in a tutoring service. In-
terested students should contact Joel Van-
don or Gar>' Fenn at 332-1863.
American Institute of Aeronautic
and Astronautical Engineering
(AIAA)
This group hosts several events
throughout the year to highlight various
aspects of aero/astro engineering. Guest
speakers from industry are featured at
their meetings. They also participate in a
paper airplane contest and the Bendix De-
sign Contest. Planning for EOH, social
events, and plant trips round out their
schedule. Interested people should contact
Tom Penn in 105 Transportation.
American Institute of Chemical En-
gineers (AlChE)
AIChE provides opportunities for
learning and experience in chemical en-
gineering. Monthly meetings include
faculty and industrial speakers, field trips
to places like General Electric and Mon-
santo, and numerous social activities. This
makes the group a major help as well as a
good time for chemical engineering stu-
dents. For further details, contact Ted
Mole at 333-1587 or stop by 217 Roger
Adams Lab.
American Institue of Industrial En-
gineers (AIIE)
AllE is a society that works to in-
crease the awareness of industrial en-
gineering sUidents in their chosen field.
They sponsor monthly meetings and plant
trips and were also the creators of the first
place .society project at last year's EOH.
Students in IE can contact Jim McMahon
at 384-4438 for further details.
American Nuclear Society (ANS)
Besides acquainting its members with
professional news, the ANS also works to
generate public support for nuclear ener-
gy. Other activites include attending sym-
posiums in Chicago and touring the power
plant at Clinton. Anyone interested in
nuclear power should contact Craig Wep-
precht at 333-2562 or leave a message in
214 Nuclear Engineering Lab.
American Society of Agriculture
Engineers (ASAE)
Through monthly meetings, picnics,
faculty-student get-togethers, various fund
raisers and participation in events like
EOH and the Farm Progress Show, this
organizaton strives to inform students of
opportuinities in agricultural engineering.
Karen Jordan at 217 Agriculture Engineer-
ing Building may be contacted for mem-
bership information.
American Society of Civil En-
gineers (ASCE)
Concrete canoe races, picnics, pig
roasts, fireside chats with professors, piz-
za parties, and industrial speakers are a
few of the varied activites sponsored by
the ASCE to promote involvement and
awareness. Contact Laura McGovem at
367-0187 to stop by 308 Engineering Hall
for more details.
Association of Computing Machin-
ery (ACM)
An active group of computer enthu-
siasts, the ACM has speakers to discuss
current trends in computer technology at
their montiy meetings. They take part in
picnics, happy hours, and a hay ride to ^^
promote student involvement. They are ^H
also the sponsors of a programming con-
test for high school students and are
^^
award winning EOH participants. Go to ^^
2 1 3 Woodshop or call 333- 1 622 to get ^
membership information.
Associated General Contractors
(AGC)
The AGC can provide an excellent
background for those seeking to learn ab-
out construction and construction related
topics. A student chapter of a large
national organization, the AGS plans field
trips, presentations on construction re-
search, and a construction service project.
Tony Gooden may be contacted at 332-
1717 to answer any questions.
The Association of Minority Stu-
dents in Engineering (AMSiE)
The offical purpose of AMSiE is "to
promote and develop activites and prog-
rams that meet the academic and profes-
sional needs of minority engineering stu-
dents at the University of Illinois." To
this end, the group sponsors fortnightly
meetings, a resume book, an EOH pro-
ject, a bowling team, a Bid-whist tourna-
ment and a newsletter. Interested students
should contact Raymond Hightower at
333-3558 or stop by the office in 302 En-
gineering Hall.
Bioengineering Society (BS)
Open to students in both the colleges
of LAS and engineering, this society pre-
sents speakers from all aspects of bioen-
gineering to inform members of their op-
tions in this relatively new field. In addi-
tion to social functions, the group's
ongoing project has been the modificaton
of laboratory equipment for use by blind
students. Call Loralie Ma at 359-6349 or
come by 164 MEB for more information.
Engineering Council ^P
Engineering Council, the student
government for the College and a liason
between the deans" office, faculty, and dSa
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students, sponsors over a dozen major
activites including Open House. Speakers'
Bureau. Graduate Schoool Conference,
and Freshman Committee. All profession-
al and honorary societies are members of
council and send their representatives to
its meetings. General meetings, held
monthly, are open to all saidents. Involve-
ment is possible by representing a society
or by working on a council committee.
Call 333-3558 or stop by 300 En-
gineering Hall for more information. Ask
for Cindy Kirts for information about the
Engineering Speakers Bureau (ESB), or
Karen Swabeck at 332-2667 about the
Student Introduction to Engineering
(SITE). If interested in the Engineering
Open House Central Committee, especial-
ly the Coordinated Project, Posters and
Programs, Internal and External Publicity,
and Contest committees, then contact
Chris Elsbemd.
Institute of Electrical and Electro-
nics Engineers (IEEE)
The largest of the societies, the IEEE
sponsors a wealth of activities to introduce
students in electrical engineering, compu-
ter engineering and computer science to
their professions. They have field trips
and happy hours as well monthly meet-
ings featuring speakers from major cor-
porations. They host the EE Honors
Night, and they also support a computer
interest group. Potential members should
contact Mike Gold at 333-7401 or in
room 247 EE.
Institute of Transportation En-
gineers (ITE)
People with interests in any aspect of
transportation will find their niche in this
group. Their monthly meetings have local
speakers presenting pertinent transporta-
tion issues. They also sponsor field trips
to such places as O'Hare Airport and the
C.T.A. Contact Nick Vlahos in 308 EH
or call 333-0884 for more details.
Internatonal Society for Hybrid iVIic-
ro Electronics (ISHEIVI)
Formed for the purpose of sharing
knowledge on hybrid circuits, ISHEM is
open to any interested students. Speakers,
field trips, picnics and intramural teams
are some of the events ISHEM sponsors
throughout the year. Contact Mike Fitz-
simmons at 328-2580 for further details.
Student Branch of the American
Ceramic Society (SBACS)
SBACS is a society for ceramic en-
gineers which sponsors monthly meetings
with speakers from industry and
academia. They are also responsible for
the publicaton of a yearbook, the Illini
Ceramist. Their next meeting will be held
October 18 at 7:30 in 218 Ceramics. If in-
terested in joining the group that won the
best society award at EOH last year, con-
tact Karen Paulsen in 204 Ceramics.
Society of Cooperative Engineers
(COOPS)
The Coop society works to inform
students of the benefits of working in in-
dustry while attending school and to pro-
vide support for coop students. It hosts in-
formation nights, a mock interview ses-
sion, and picnics. The society is also the
publisher of the "Coop Survival
Maunual." Interested students should call
Upal Sengupta at 337-5924 or Debbie
Bluemling in the Coop Office on the first
floor of Engineering Hall at 333-1960.
Society of Women Engineers
(SWE)
The Society of Women Engineers
seeks to promote and encourage women
in technical fields. They offer corporate
speakers and financial planning seminars,
and they put out a resume book. Call
Cheryl Dudas at 333-3558 in 302 En-
gineering Hall for more details.
SYNTON
The amateur radio club, SYNTON,
is open to all persons interested in ham
radio. Members participate in contests,
teach classes to potential hams, build
equipment and help foreign students con-
tact their homelands by means of radio.
Meetings are held the last Thursday of ev-
ery month in room 165 Electrical En-
gineering. Call Diane Snyder at 344-3441
for more information.
Tau Beta Pi (TBO)
A junior-senior engineering honorary,
TBn is composed of those with superior
scholarship from the college. They run a
njtoring program and are the hosts of the
Job Decision Seminar. This year they will
be sponsoring the L.E.A.D.S. Conference
in the spring. They also participate in
many social activities.
Illinois Technograph
Celebrating its centennial anniversary
in February, the Illinois Technograph is
the magazine for students in the College
of Engineering. The staff of writers,
photographers, editors, and production
personnel is solely compxjsed of engineer-
ing saidents. Published five times
throughout the school year, the magazine
contains news of the college as well as in-
formation on technological research. In-
terested students can pick up applications
at the Illini Media Company Office in the
basement of Illini Hall or in 302 En-
gineering Hall. B
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KJrt Nakagawa Atomic Weaponry
The recent moral and political questions facing
our government leaders have thrust upon all
citizens the responsibility to remain Informed on
the status of world weaponry. An understanding
of the operation and history ol the nuclear age
can aid In helping to make an Informed decision.
The threat of nuclear war has been
with us for the past thirty-five years. The
road to our current level of nuclear
weaponry began forty-two years ago.
shortly after America's entry into the
Second World War. A brief history and
overview of the development of nuclear
bombs as well as a description of some of
the more contemporary bombs will be ex-
amined in this article.
In May of 1942, the Manhattan En-
gineer District Office of the U.S. Corps
of Engineers was formed, headed by J.
Robert Oppenheimer. The Manhattan Pro-
ject was bom. and soon afterward, the
first atomic bomb was developed. Less
than four years later, on July 16, 1945.
the world's first atomic bomb was deton-
ated at Alamagordo. New Mexico.
A major difficulty in achieving a
chain reaction remained. The reaction is
the process by which a splitting (called
fissioning) nucleus induces the fissioning
of another nucleus, and so on in such a
manner that the reaction maintains itself.
When Enrico Fermi accomplished this feat
at the University of Chicago in 1942, a
major barrier had been overcome. With
extensive Government funding, the bomb
was developed in less than four years.
The atom bomb, a fission device,
works on the principle of a rapid chain
reaction through the fissioning of Ura-
nium-235 or Plutonium-2.^9. When either
of these nuclides are fissioned, two or
three more neutrons and about
2(X).000.0(X) electron-volts are released.
Given the proper conditions, this reaction
continues, producing a powerful explo-
sion.
The key physical characteristic is the
quantity of fissionable material on hand,
called the critical mass. When one has a
critical mass of material, the neutron fiux
within the mass causes continued fission-
ing of the material. The resulting explo-
sion liberates tremendous amounts of
energy in a millionth of a second.
The actual processes of a fission de-
vice are much more technical, but the
basic principle still applies. The problem
lies in combining subcritical masses
together to form a critical mass. At Los
Alamos, where almost all of the develop-
ment took place, two types of bombs
were developed: the gun-type and the im-
plosion-type.
The gun-type bomb involves shoot-
ing, with conventional explosives, a sub-
critical mass into a separate subcritical
mass whose resultant mass is critical. This
type of weapon utilizes two single sepa-
rate chunks of fissionable material.
The implosion-type bomb requires
that the fissionable material be imploded,
or simultaneously compressed in what is
the reverse of an explosion. One way this
is accomplished is by surrounding a hol-
low sphere of fissionable material with a
larger hollow sphere of conventional ex-
plosives which are detonated simul-
taneously by electronic means. The explo-
sion implodes the fissionable material and
a nuclear explosion results.
Today, further developments in the
explosive yield and types of energy re-
leased have come about. Chief examples
of this are the hydrogen bomb and its
modified version, the neutron bomb.
The underlying principle of the hyd-
rogen, or fusion bomb, is the release of
greater amounts of energy than a fission
reaction is capable of creating. This is
possible through the fusion of lighter ele- ^^
ments' nuclei, particularly deuterium and HB
tritium. For a fusion reaction to occur, ex-
treme temperatures are required—upwards ^^
of one million degrees Fahrenheit. This is ^A
achieved by the use of a fission device; ^^
that is to say the detonation of a fission
bomb is required to achieve the activation
energy for a fusion bomb. In this respect,
fission devices are mere fiises for fusion
bombs.
Finally, to utilize neutron availability
and maximize yield, a blanket of ura-
nium-238 surrounds the area of deuterium
and tritium. Upon capaire of one of the
highly energetic neutrons emitted in the
reaction, the uranium-238 will be induced
to fission and also release energy. Hence
hydrogen bombs are fission-fusion-fission
devices, or themionuclear weapons.
The neutron bomb, noted for its
higher yield of neutron radiation and low-
er yield of explosive energy, is actually a
modified hydrogen bomb. The difference
is in the absence of an uranium-238
blanket. Tlie same fission-fusion process
occurs, but with less blast effects due to
the absence of the second fissioning.
Higher neutron radiation occurs as well,
as the neutrons are neither absorbed nor
moderated. The neutron bomb therefore
produces an intense radiation field while
having a relatively weak blast in compari-
son to a hydrogen bomb of similiar yield.
Neutron bombs are sometimes called en-
hanced radiation weapons.
The history of nuclear weapons is
still being written, as government leaders,
theologians, and the general citizenry con-
tinue to examine the political and moral
questions of their development.
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A Change of Face
Mac E. Van Valkenburg has been
selected as acting head dean to replace
Daniel Drucker. who retired in August.
Van Valkenburg first became a
faculty member in the department of
Computer and Electrical Engineering in
1955. He left in 1966 to become depart-
ment chairman of Princeton University.
He returned in 1974 to become an EE
professor and a research professor in the
Coordinated Science Laboratory.
The author or co-author of nine tex-
tbooks. Van Valkenburg is a nationally
prominent educator. He will hold this
position until a permanent replacement for
Dean Drucker is found.
Professor James J. Stukel has been
appointed head of the Engineering Experi-
ment Station and associate dean. Stukel, a
faculty member since 1968, is a professor
of mechanical and environmental en-
gineering. He received his B.S. in mecha-
nical engineering from Purdue University
in 1959 and his M.S. and Ph.D. in M.E.
from Illinois in 1963 and 1968, respec-
tively.
Stukel has served since 1980 as
Director of the Public Policy Program. He
has also been Director of Energy Research
and the Office of Interdisciplinary Pro-
jects, the Office of Energy Research, and
the Office of Coal Research and Utiliza-
tion. He currently teaches civil engineer-
ing courses.
Stukel replaces Professor Ross Mar-
tin who passed away in June. Martin,
who was also a mechanical engineering
professor, had been head of the Experi-
ment Station for 26 years and on the Uni-
\ersity faculty for the past forty years.
Improving Economy
The upswing in the economy seems
to be ver>' positively reflected in the en-
gineering employment picture. The num-
ber of employed students and their starting
salaries show a definite increase over last
year's statistics.
Of 831 B.S. graduates last May,
54.8% were employed as of July 16. This
favorably contrasts with last year's figure
of 46.1%. Only 10% of those seeking
work were without positions, while last
year 22% were unemployed.
Those hired are also getting higher
salaries than before. The average monthly
starting salary is $2236, up from $2106.
The most lucrative disciplines are compu-
ter and electrical engineering with average
starting salaries of $2302 and $2334 per
month, respectively. The highest paid
graduate was a computer engineer receiv-
ing $2810 per month, a sharp increase
over last year's high of $2492. Persons in
civil, nuclear and agricultural engineering
generally received the lowest salaries. A
civil and an industrial engineer tied for the
low salary of $1417 monthly which equals
the low of the 1983 graduates.
The average number of interviews,
12.8, was up from last year's 10.5, while
the number of offers declined slightly
from 3.0 to 2.9.
Faculty Sweeps Awards
The University again displayed its
academic prowess by ranking fourth
nationally in the number of recipients of
the Presidential Young Investigator
Awards.
Presented by the White House Office
of Science and Technology Policy
(OSTP), these awards are given to fund
research by 200 engineers and scientists
who are near the beginning of their
academic careers.
Those selected include: Narendra
Ahuja, electrical and computer en-
gineering; May R. Berenbaum. entomo-
logy; Tai-Chang Chiang, physics; Bruce
Hajek, electrical and computer en-
gineering; Jonathan Higdon, chemical en-
gineering; Richard I. Masel, chemical en-
gineering; Bruce E. Rittman, civil en-
gineering; and Charles L. Tucker, mecha-
nical and industrial engineering.
The awards carry an annual base
grant of $25,000 from the National Scien-
ce Foundation. The NSF will additionally
provide up to $37,500 a year to match
contributions from industrial sources,
making the total possible support
$100,000 per year.
The purpose behind the awards is to
"help universities attract and retain out-
standing young Ph.D.'s who might other-
wise pursue non-teaching careers,"
according to the OSTP.
"It's heartening to see that our
young people are doing well in this
way," University Vice Chancellor for Re-
search Theodore L. Brown said. "It
shows that we're succeeding in recruiting
young faculty who can build strong prog-
rams in science and engineering."
Nobel Laureate Honored Again
John Bardeen, professor emeritus of
physics and electrical engineering was
selected to receive the National Academy
of Engineering's Founders' Award.
This award is presented annually to
recognize "outstanding contributions by
an engineer to both the program and to
society."
A member of the University faculty
since 1951, Bardeen was selected "in rec-
ognition for his remarkable creativity in
engineering science and invention." He is
the recipient of two Nobel prizes. The
fu^t was for his work at Bell Labs on the
development of the transistor. The second
came for his studies on the theory of su-
perconductivity. He also played an integ-
ral role in the development of xerography
while serving as an advisor to the Xerox
Corporation.
Bardeen, along with William L.
Everitt, dean emeritus of the College, was
also recently named to the Electrical En-
gineering Centennial Hall of Fame by
Spectrum, the magazine of the Institute of
Electrical and Electronics Engineers.
Mary McDowell
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Yoiflredeep under the sea.
TTiefeare 4600 tons of nuclear-
powered submarine around
jrou. Your mission- to preserve
_t^j^tce.
Yourjob- to coordinate a
practice missile laiuich. Every-
thing about the sub is state-of-
the-art, including you.
The exercise- a success.You're
part of that success and now
In the nuclear Navy, you learn
quickly. Over half of America's
nuclear reactors are in the
Navy. And that means you get
hands-on experience fast.
You get rewarded fast, too.
With a great starting salary of -
$22,000 that can build to as
much as $44,000 after five years.
And with training and skitts-^^
.
you'll use for a lifetime.
Mediterranean, the RacificojT
the Atlanti^wKere^gyOT Z-^
move around thCworM, you'll"
be moving up in your career""
and in the Navy. " ' '^
^^ Find out moreaboutan .^==
-exci^
startto^^
—See your Navy Recruiter or
•
you're riding high. Then, whether you're in the "
NAVYOraCERSGETRESPONSBIUTY KAST.
Technovations
Reinstated Draft?
The Selective Service Act may have
to be extended soon to include not
women, but robots.
The Committee on Army Robotics
ind Artificial Intelligence has released a
tudy stating that the newest GI Joes may
be GI Trons. The committee studied the
potential applications of robotics and
artificial intelligence in the armed ser-
vices.
The most immediate use for these
new recruits would be to conserve people
in jobs that are especially hazardous, re-
petitive or both.
One such job is that of tank ammuni-
tion loader. The task consists of lifting
heavy ammunition from a rack and load-
ing it into the tank cannon. A robot arm
similar to ones used to sort parts in indus-
try, the committee said, could probably
do the same job more efficiently by giv-
ing the commander direct control over the
type of ammunition selected for loading
and by increasing the firing rate.
Robot sentries are another feasible
application. They could be used to detect
the presence of nuclear, biological or che-
mical weapons. Artificial intelligence (AI)
systems would also be beneficial in help-
ing personnel repair equipment when on
the battlefield.
Additional uses of robotics and AI
include a medical system to help doctors
in treating wounds and identifying soldiers
with computer chip dog tags, robots to
load or unload supplies, and using them
to refuel jeeps, tanks, or other equipment.
From Computer to Slides
Pictures created on the terminal
screen can now become slides in a matter
of seconds.
Celtic Technology has released the
new VFR 2000. Locally distributed by
Duo Soft Systems, this 35mm computer
The VFR 2000 has the capability of transmitting
the screen image to slide film in a matter of
seconds (photo by Dave Colburn).
camera takes graphic or test images from
the screen and projects them onto slide
film.
The camera consists of a black and
white cathode gun similar to those found
in television sets. Three filters (red, blue,
and green) are passed in front of the beam
it creates in order to generate the proper
exposure on the film. The VFR 2000
camera is connected directly to the com-
puter CPU and the monitor in a daisy
chain configuration.
The camera can be used on IBM,
Zenith, Apple, and Toshiba computers
with factory adjustments. It uses
Ektachrome. Kodachrome, Monochrome
or Poloroid Polachrome Instant Slide film,
and retails for $2800.
Because it requires no additional
software or DIP switch adjustments, the
VFR 2000 is unique among its competi-
tors, says Toshiba Technical Representa-
tive Jennifer Humphrey. She stated that
the major market for the product has been
to corporations for sales meetings and
conferences where easily produced graphs
and charts can clearly demonstrate how
well their company is doing.
Geriatric transistors
The gradual decline over time in per-
formance of a transistor may be analogous
to the human aging process, a University
researcher has discovered.
Electrical engineering and physics
professor C. Tang Sah, head of the Solid
State Electroiucs Laboratory, has learned
that phenomena called "traps" cause ag-
ing in transistors just as "free radicals"
are believed to be major contributors to
the human aging process by altering vital
ceU components.
Transistors are made in a photo-
graphic process in which silicon is chemi-
cally etched with a circuit pattern. Impuri-
ties are added to give semi-conducting
properties. In some instances, this process
allows other impurities such as sodium
from salty air or water molecules from
moisture to enter the lattice structure of
the silicon. From these impurities, traps
arise.
When current is passed through the
transistor, the traps are able to move and
accumulate in ways that impede normal
operation. Electrons and holes, a locdized
lack of electrons, can then get caught in
the traps. This situation results in a loss of
normal current flow, and the transistor's
{performance declines.
Sah's research results will be used in
the computer aided design of other, im-
proved transistors.
"When we understand how the tran-
sistor fails, we'll be able to make transis-
tors and integrated circuits that will fail
slower. Maybe they will never fail—never
reach the point where they are beyond
their usefulness," said Sah.
Mary McDowell
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When the Classes of '83/84
chose the top 25,
they counted on Harris.
In a recent
nationwide survey * of
over 2,600 graduating
engineers, Harris
was consistentiy
named among tiie
top 25 companies
most preferred
as employers.
The Reasons?
Maybe it's because our broad
product line reflects a
comprehensive approach to
information technology. . . an
approach few others can match.
Or perhaps, it's because of our
reputation for boldly applying state-
of-the-art technologies. Here are just
a few examples:
• Harris developed the world's
first 16-bit microprocessor
based on CMOS technologies.
• Harris is a leader in the
development of a third
generation digital PBX switch.
• Harris developed and
implemented one of the
world's largest domestic
satellite communications
networks, involving 38 earth
stations.
• Harris has played a major role
in the unfolding drama of
Artificial Intelligence and the
development of the Fifth
Generation Computer.
• Harris has more than 55.000
word processing workstations
installed .
. .
second only to IBM
in the stand-alone product
category.
No wonder Harris Corporation has
enjoyed a powerful growth record of
close to 20% a year for the past ten
years. Today, we are a Fortune 200
company with sales close to
$2 billion. And the outlook for
tomorrow is even more promising.
New technological breakthroughs,
new challenges and new
opportunities for growth.
Be a part of it. Career
openings exist at Harris in
California, Florida, Georgia, Illinois,
New York and Texas for graduates
with Bachelor or advanced degrees
in EE, ME, IE. ChE, Computer
Science and Physics.
Each of our 30 divisions operates
autonomously, so the potential for
career growth is practically
unlimited. Whether your goal is
technological leadership or
executive manjigement, Harris is
committed to your success.
Why not rate Harris for yourself?
Contact your Placement Office or
write: Director, Corporate College
Relations, Harris Corporation, 1025
W. NASA Blvd., Melbourne, FL
32919
We are an equal opportunity employer
M/F/H/V
'Graduating Engineer—Second National
Engineering Student Employer Preference
Survey.
If It's Happening In Electronics,
It*s Happening At Harris.
-nyiyiM
Tech Profiles
Roger R. Yoerger received his educa-
tion at Iowa State University where he re-
ceived a Ph.D. in a joint Agricultural En-
gineering and Theoretical and Applied
Mechanics program.
Now the head of the University's
Agricultural Engineering department,
Yoerger has provided leadership for the
school in the recent move to the new
AgriculUiral Engineering Building which
was formally dedicated last May.
Yoerger, who is married and is the
father of 4 children, enjoys visiting his
family farm in Champaign County. He
was recently elected President of Phi Kap-
pa Phi, the national honorary.
Dr. Yoerger feels the University can
provide a major service to Illinois resi-
dents from the surrounding area. '"Agri-
cultural Engineering in general involves
an application to engineering problems. In
this geographical area, a lot of agricultrual
products and heavy equipment is pro-
duced. We prepare graduates who can be
a part of that," he explained.
Jim O'Hagan
Ravi Iyer was bom m India, but emi-
grated to Australia where he received his
bachelor's degree and Ph.D. in Electrical
Engineering from the University of
Queensland. In 1979, Iyer came to the
United States to teach at Stanford; last
year he came to the University and cur-
rently he teaches EE 290, Introduction to
Computer Engineering.
Now Iyer is researching projects
funded by NASA and IBM. The first pro-
ject involves designing reliable computer
systems by experimenting on existing
computer systems. This new field of re-
search tests radical techniques and new
ideas without a full theoretical explanation
or background. Iyer is also doing research
on designing intelligent systems capable
of "learning from the past." Analogous
to noticing symptoms of illness in a per-
son, these systems are able to pick out
symptoms of their own failure and correct
them before any breakdown would occur.
Iyer truly enjoys teaching and likes
to place great emphasis on student-teacher
interaction and communication, which he
concedes is difficult in a lecture of 300
students.
Iyer also enjoys squash, which he
picked up in Australia, tennis, listening to
music—especially classical music, and
balh-oom dancing with his wife.
Carohn A. Keen
James W. Bayne, the Associate Head
of Mechanical Engineering and Industrial
Engineering for undergraduates, currently
teaches ME 225. Outside of the office and
classroom, Bayne has served as faculty
advisor for FITS, the Mechanical En-
gineering Honor Society, since 1955 and
has previously fulfilled the duties of
national secretary/treasurer and national
president.
Raised in Cleveland, Bayne was sent
to the University in 1943 through a World
War II Navy program. He received his
B.S. only 3 years later, and when he re-
turned to the College for graduate work,
Bayne discovered a great enjoyment in
teaching. This made him decide to stay at
the College, where he has remained since.
Married, with seven children and
eight grandchildren, Bayne enjoys golfing
and bowling in his free time, and plans to
retire soon from his administrative duties
to concentrate on teaching, which he still
enjoys a great deal. Bayne says he's re-
mained so long in this University because
he likes the community of Champaign-
Urbana. "I enjoy the college community.
I think if the University of Illinois were in
Chicago it would tend to lose a lot of its
appeal," he explained. "I like the setting:
there are so many things to do."
Carolyn A. Keen
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If you are a college freshman or sophomore in good academic standing,
the Naval ROTC Program can be your chance for the experience of a
lifetime. The Naval ROTC Program can provide you a path to great career
opportunities, and also assistance now in your college education. Naval
ROTC Scholarships and College Program opportunities are available now.
Let us give you the whole NROTC picture.Contact:
CDR DAVID POWELL
236 Armory BIdg.
Phone:333-1061/1062
WE CAN PUT YOU
IN THIS PICTURE
SCHOLARSHIP BENEFITS
• Full tuition and fees
• Book expenses
• $100 subsistence/month
• "Hands On" training during
summer cruises onboard
Navy ships and installations
As a commissioned Naval or Marine
Officer you can start immediately
with;
• $18,000/year Basic income
increasing to as much as
$26,000/year in four years.
• Specialized training fields of
Nuclear Submarines
Naval and Marine Corps
Aviation
Surface Warfare
U.S. Marine Corps
from page 4
Tech Teasers Answers
1. For the gold medal, the answer is 46 possible solutions.
2. 250 Hz.
3. Even an adder would be able to multiply with a log
table.
4. There are two possible solutions to this puzzle. The first
is 0, since if the technology for vacationing on the moon is
available, the ticketing process should all be on computer and no
forms would be necessary. Assuming a downed system, 494
different tickets would have to be printed.
5. 19.
6. White meat is fast twitch, dark meat is slow.
7. a) For Technograph\ 100 years of publishing, the
method would be:
100 = 2-x5^
Number of relatively prime numbers =
(2- 1) X (5 - 1) X (2'^-" X 5'-- ") = 40.
b)48x(2'x3'x5'x7').
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has everything...
almost.
610 the store with engineering supplies
610 the store with art supplies
610 the store with drafting supplies
610 the store with school supplies
610 the store with everything.
MON -TH
FRl
SAT
SUN
8-7
8-5
10-4
12-4 00
610 E. Daniel 344-0726
•
OUR SCHOLARSHIP
HELPSYOU BEGIN YOUR CAREER
ASA LEADING ENGINEER.
An engineering degree will take you far in today's
high-tech Army. And with an Army ROTC scholarship,
earning that degree can be both less expensive and more
valuable.
The scholarship not only pays your entire tuition,
regardless of the amount, but also required fees, an amount
for books and supplies, and up to $1,000 each school year
for living expenses.
It's an exceUent scholarship. And it gets you a lot
more than an engineering degree. Along with your regular
courses, you'll take Army ROTC classes and learn about
motivating people, analyzing situations, making confident,
informed decisions, and reaching defined goals. In short.
— as»
SS # 8SS #
you'll learn leadership and management skills that can't
help but enhance your opportunities in the future.
And you'll put your skills to work right away,
because you're commissioned in the Army as a second
lieutenant when you graduate.
If you'd like an education in leadership and manage-
ment to go along with your engineering degree, find
out more about Army ROTC. Contact your Professor of
Military Science ,it tlic L'niv. ot Illinois, 333-1550.
ARMY ROTC.
BEAaYOUCANBE.
"'"=^^'«««^:-?^^
/ F Y U • C A N DREAM-IT-YOU-CAN-DO I T
Convert the
production line
into a frontier
ofcreativity.
The cast-iron technology of
the factory will soon be silicon
technology.
Chips and computers trans-
fer design information directly
to the factory floor Other
chips make possible flexible
robotics, programmable con-
trollers for machine tools, auto-
mated test systems and digital
inspection cameras. Local
area networks tie together all
these systems.
These are revolutionary
changes that can result in
better-made products, manu-
factured of new materials at
lower cost.
GE is deeply involved in
bringing manufacturing into
the silicon age. In one plant,
electronics and computer sys-
tems enable us to reduce pro-
duction time of a locomotive's
diesel engine frame from 16
days to 16 hours. At our dish-
washer production plant, a
master computer monitors a
distributed system of pro-
grammable controls, robots,
automated conveyors,
assembly equipment and
quality control stations.
We're working on robots
that can see, assembly sys-
tems that hear, and machin-
ery that can adapt to changes
and perhaps even repair itself.
This transformation of
manufacturing from the past
to the future creates a need
for new kinds of engineers to
design and operate factories
of the silicon age. They have
to be as familiar with the reali-
ties of the assembly line as
with the protocols of software
communications.
They will synchronize
dozens of real-time systems
whose slightest move affects
the performance of every
other system. The frontiers of
manufacturing technology
have been thrust outward. Old
ideas have been questioned,
new ones probed. Some ideas
are now on production lines.
Others are still flickers of light
in an imagination.
All offer opportunities for
you to seek, to grow, and to
accomplish.
Ifyou can dream it,
youcando it
